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缩略语 英文全名 中文全名 
NSCLC Non-small cell lung cancer 非小细胞肺癌 
SCLC Small cell lung cancer 小细胞肺癌 
ATM Ataxia telangiectasia mutated kinase 
共济失调毛细管扩张
突变蛋白激酶 
FITC Fluorescein isothiocyanate 异硫氰酸荧光素 
RT-PCR 






Real-time Polymerase Chain Reaction 
实时定量聚合酶链反
应 
IHC Immunohistochemistry 免疫组织化学 
PVDF Polyvinylidene fluoride 聚偏二氟乙烯 
EMT Epithelial-Mesenchymal Transition 上皮间充质转化 
TNF-α Tumor necrosis factor-α 肿瘤坏死因子-α 
IL-6 Interleukin-6 白细胞介素-6 
FBS Fetal bovine serum 胎牛血清 
BSA Bovine serum albumin 小牛血清白蛋白 
EB Ethidium bromide 溴化乙锭 
Tris  Trihydroxymethyl aminomethane 三羟甲基氨基甲烷 
SDS Sodium dodecyl sulfate 十二烷基磺酸钠 
TBS Tris Buffered Saline Tris 缓冲液 
PBS Phosphate buffered saline 磷酸盐缓冲液 
EDTA Ethylenediamine tracetic acid 乙二胺四乙酸 
 
 
MMP Matrix matalloproteinase 基质金属蛋白酶 
PE Phycoerythrin 藻红蛋白 
















DAPI Diamidino-phenyl-indole 二脒基苯基吲哚 
HRP Horseradish peroxidase 辣根过氧化物酶 
TAE Tris acetate-EDTA buffer Tris-乙酸-EDTA 缓冲
液 NF-κB Nuclear Factor Kappa B 核因子 kappa B 




































































































Background and Objectives: The invasion and metastasis of malignant tumor 
always lead to treatment failure. Inflammation was reported to have close relationship 
with carcinogenesis and metastasis. As an important proinflammatory cytokines, IL-6 
is involved in the process of immunity, inflammatory, and the development of 
malignant tumor. IL-6 is a key component in maintaining the development of 
malignant tumor. Cancer cells exposed to IL-6 or which secrete the cytokine as an 
autocrine factor, show malignant features, such as an enhanced capacity to invade the 
extracellular matrix and an increased drug resistance. Ataxia-telangiectasia mutated 
(ATM), which is activated by DNA double break, was found to be activated by the 
treatment with IL-6. The previous study demonstrates that IL-6 is able to activate 
ATM-NF-κB pathway, induce the MMPs expression and promote the invasion and 
migration of tumor cell in lung cancer. Besides tumor microenvironment participated 
in the invasion and metastasis of tumors, in the initial stage of invasion, the tumor 
itself has also undergone a corresponding shape, polarity and motility change and 
epithelial-mesenchymal transition occurs. The process of epithelial–mesenchymal 
transition (EMT), in addition to being an initiating event for tumor metastasis, is 
implicated in conferring several clinically relevant properties to disseminating cancer 
cells.EMT give cell migration and invasion capabilities, induce tumor cells into stem 
cells, prevent the senescence and apoptosis, and contribute to the formation of 
immunosuppressive microenvironment. Although previous studies show that ATM 
could be activated by IL-6 treatment and augments lung cancer chemotherapeutic 
resistance, the exact roles of ATM activation in proinflammatory cytokines such as 
IL-6 mediated epithelial-mesenchymal transition is still uncertain. 
Method: In our study, lung cancer cell lines NCI-H446, A549, LTEP-a-2 and 
NCI-H520 were used as model to study the relationship of the levels of IL-6 and 
metastasis abilities. Firstly, we verified the level of IL-6 expression and the migration 
















of cell lines, the role of IL-6 in promoting epithelial-mesenchymal transition (EMT) 
was explored by light microscopes, confocal microscope or real-time PCR. Again, 
with siRNA transfection or inhibitors to inhibit ATM and p65 activities, the roles of 
ATM and p65 in IL-6 increased lung cancer cell metastasis were explored by 
real-time PCR and confocal microscope assay respectively. And then, a lung 
cancer-bearing model in Balb/c mice was used to evaluate the role of ATM in 
epithelial-mesenchymal transition and the metastasis of lung cancer. Finally, lung 
cancer tissues and clinical data of 73 patients were collected and the 
clinicopathological findings by HE and IHC for exploring the relationship between 
ATM, vimentin and tumor distant metastasis. 
Result: In the present study, we demonstrate that the activation of ATM resulting 
from increased IL-6, plays a central role in augmented metastasis of lung cancer. This 
result was supported by the high level of IL-6 changing the cell polarity, promoting 
EMT and increasing cell migration abilities. Interestingly, ATM activation induced by 
IL-6 reveals not only the up-regulation of EMT but also increased cell migration 
ability. Most importantly, the in vivo test shows that the inhibition of ATM abrogates 
the effect of IL-6 on lung cancer metastasis. And the positive association between 
ATM phosphorylation and vimentin in relation to various clinicopathological 
characteristics was finally determined. 
 Conclusion: Taken together, all these findings demonstrated that 
pro-inflammatory cytokines such as IL-6 increases EMT via ATM/NF-kappaB 
pathway activation, augmenting cell migration ability, and contributing to lung cancer 
metastasis, indicating that ATM and NF-kappaB pathway are potential targets for the 
treatment of IL-6 associated lung cancer metastasis. 
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用及降低 IL-6 信号通路的活性来实现的[43]。 NOX4 是肺癌细胞中活性氧产生的
主要来源，可以促进 NSCLC 的进展，Juan L 等发现，在肺癌组织中，IL-6 与
NOX4 的表达阳性相关。NOX4/Akt 通路的激活可以促进 IL-6 的产生及
IL-6/STAT3 通路在肺癌中的激活，促进肿瘤细胞的增殖和存活[44]。在 A549 细胞
中， 脱嘌呤核酸内切酶 APE1 可以增强 IL-6 的表达，并激活 IL-6/STAT3 通路，
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